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ABSTRACT 

PURPOSE: To form the two kinds of FET, for which high mobility and a low 
leak current are required, while mass-productivity is being maintained by a 
method wherein the density of a crystalline silicon film and the catalytic 
element in an amorphous silicon film is specifically prescribed. 

CONSTITUTION: After a silicon oxide base film 11 has been formed on a 
substrate 10, an amorphous silicon film 12 is deposited, and it is 
crystallized in a hydrogen reduction atmosphere. As a result, the amorphous 
silicon film located on the lower part of a nickel silicide film 13 becomes 
a crystal silicon film 12a. On the other hand, the silicon film on the 



region, where a nickel silicide film is not present, is the silicon film 
12a in the amorphous state. In order to have crystallization makes 
progress, at least the density of one element of catalytic materia] of 
lX10(sup 17)cm(sup -3) or more, or desirably lX10(sup 18)cm(sup -3) or more 
is required. Also, in order to maintain the amorphous state without having 
crystallization make progress, it is necessary that the density of lX10(sup 
17)cm(sup -3) or less, desirably lX10(sup 16)cm(sup -3) or less is 
required. 
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£*TT SSKh^vX^i. 7*JU77Xi''j3>S| 

BttfcfcHT, t&B*Sfltt>"J3>IW5j;tf7**7 7 
X->'j3>ffittE-J§rtn$>9. ffl 3 >ffi| 

4»Ctt. 1 0 1 ' cm-'S£«*tt^±©ffl£©fi4«7t:3S& 

ass. 

*©tt<fcjc*©iiKtt 5 x l 0" c m" * BUT** C £ 

[I8#3i3] IS*JB1 irfc^T. K7t;P7 7Xi/'J 
n >Ig*rofl4«7n*OiSiStt l x i 0"cra"«Tt» 

[fflt*«4] BMamcfeur. S4«7c5Stt. -yir 

5 »fit h y > V* 9 % 7 V f-4 7* 
VhOi? X®«© F5>xX? ICfiSffl Lfc Z t &®mt 

m««8] S«±IC. «Atti/U3>B<DStt«tt 
fcW-fSSS&h^xX^, 7^77Xy'j3>18 
©gttfcJSSWT SSSJBS h 5 > vX^i*WrS¥*«: 
IsJgSICfc . gft?B*S^tt ■> U 3 >Jg*5«fc ^7 1*77 

*JC«r#Sn%tt»7C*©iBSttMIE7 : &;l'7 7X->U 
3 >RT©ttJ8&7E*©ig{£© 1 0M±t*5*Sil t 

im#m9) 7 ; E;i'7 7Xv'j3>^*«ku:-tnic?B 
xmt. 

SLfcg^K^*;^ 7 x -> >J 3 >Kei* AftStttB 
2©lSi, 

'>&< t*> 1 o©7 ; e;U7 7 x ->u n >©ans<h'>&< 
fct> 1 orojg&tlv >j 3 >©«*£/s$>-- vyrs* 

3©ISi. 

WE7 : E;i/7 7 X yij 3 >©fg«£feiH4->'J 3 >©<g 
Sii4©Ig££WT£C££4$&fcT5¥S9f*!lS&©f£ 



2) ¥rM¥6 -2 6 8 2 1 2 

2 

[ffl*«10] 7^;i/7 7X->'j3>KtCttfit7c^t 
«SAf 5SSl©Ig<!:. 

ii#©7 ; &Jl'7 7 x x U 3 >©JSafkSaJ; 0 fcffl^fi 

aici>^T7--;i'-rsc«i:ii«ko, misBfti!«7ciSi©ffi 

2©Ig<!:, 

'>& < t 1 oo>7W7 7 x •> u 3 >ommt4>tt < 
t h 1 :>©»itt->y 3 >mmn9-->!/tz% 

10 3©Igt, 

Kt\&7*)l7 7 X •> 'J 3 >©SB« t^Stt-> 'J 3 

an. *-ft-6*v>&< tt> 1 oroy-f hmffi^^-r* 
[000 1] 

«fSLh©fUffl#B] *5£sPm. fcffi$S5>->*X* (T 

ft) ««itfl*?s¥w*HB*J:c^M*&eH-*- 
20 x^b. #7xs§5©*giss*±. *«gsx'j3>^o* 

/^>-y:7S!7*7V7vMJ?XlHl!S (ffiir^X7 
P-SlC&fflatl-S) ©«fc5l-. SS»fK07h>Jirx 

[0 0 0 2] 

[£#©835] gifi. !6»»fi±lC. JSSSI(*©?§ttl 

B©w2Ed<&3n-t»s. mz. »igttoite»y-f h h 

30 7>v?X*, ^fcl4>?.»Kh7>v J X^ (TFT) 

^t. &m%e>MwmzfMtzzk*>mm®&tzmm 

^tJ;oT. 7 : &;V77X->03>TFT^iSai4->U 
3 > T F T t H 5 J: 5 $ tlT I > 5 . 
[0 0 0 3] -)SC7^7 7X^SI©¥««:romif» 
»«B/hS<. Lfci'oT, iS5ii(^*»®*$n*TF 
TtzB?l)ffl-C€T^^. *fc. 7 ; EJl'7 7X>'U3>T 
40 tt, PS!©m#»iiS««L<'h$^©T. P^V*)P 
S©TFT (PMOS0DTFT) Sf^ST?. CJ:*<TtE 
1*. Lt*<oT. NffMiTFT (NMOSCTF 
T) t'&fr£t>iZX. nmmoUOSEn (CMOS) 

[0 0 0 4] LfrLttifiZ, 7 : E^y7X^m»iZi.o 

O. -ecT. SST^f^yi — W77r-f77hgj^ 
cDH^ls]BS©h7>^X^©J:5lc, 

50 "3. W«^fl673©iS<,>TFT^£.S<!:$n5ffl^Cfl| 
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[ooo5] — tea*a*«, 7^7 7x*«* 

SIT&So »itt->'j3>m NMOSOTFT/ftt 
T&<* PMOS^TFTt>f^1SlCi#6n^OrCMO 

*>r, (H5-r/t-*) 

t>CMOS0«fittTFTTttJftT*, Vit>lJ)fttyU 10 
[0 0 0 6] UfrUft^S, tt*tt^U3>TFT«y 
^mflft^T^;!/^ 7 X > U 3 >T F T lCit^T±# < % 

[0 0 0 7] B3i:lt Kftr-f ^^U-»cffl^6tl4 
7*x*:?ThU£X0&co7n^®£*T^ S«7 
±Ctt«2IH7-f A-StetLT. ?Jf3-y-h fir 20 

ft, Th'Ji7XS^^i2^iH i3«S5, 
T«jffi£ft5 0 HfflHBlcffl^&TFTttaHaKifpaW, 
^HB^fflv^TFTttttU-^mRjifK** 

ftfc#, *fte©«tttt*a«nzapjf-r*fco"c*4 
Bi-»iE±icB-7 r D-bx'e»j*-r«!ii*«a«66 

ftT^fc 0 

[0 0 0 8] 9*. fSJM4i/U:3>«»5fctt6 0 0T: 

aaofiffiTOfi^KoJ--;^, t>L<teiooo" 30 

^7T^S/U3>TFT(0i«UOFFlSfl[*«fflU, 

T*#U *s 'J 3 >T F T(OJBja0»*»tfU *5 £f 6 
^i«±!2^7--;UXgili5^T7 ; t;i/7TXxU3 

[0 0 0 9] 

BMHjW*»L«fc3fc-r5RH] **WttCfl!)J:5ftH 

tt, *»M*M*ft*TFTtKU-*f|86WB* 
4ft*TFT<k^5 2ffl^cOT FT*«/MBO>^a-feX 

4 C £ tC ft 5 a 

[0 0 10] 
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Cfcofc. B4««»ttT»4, -y>T)l> (Nl).ft 
(Fe) . (Co) , 64 (Pt) <fe 

nattcttssoteiToa 

[0 0 11] «6lCft#nMlMtt (CVD?£) ick 
■? T 7 7 r X v 'J 3 >ffi ft»*f \Z ttBfttfX 

♦c. St. x/t y$"J >^<o«jawafflffiT7 ; e;b 

T*>J:t>. S«!©ii-Cfe5*<, 7n-;Hft«**j(sn« 

4>£< tfc 1 ^>©7£*«>/SS*U x 1 0" cm"'&±.. 
»SKtt5x 1 0" cm^fiUaMW* 

[0012] ±i2tta!isf^tt^i*n i b-/'j3>ic 

6©«««|Bf©igKtt^ftUTl x l 0"cm-'«8A 

[0013] sstc. aittfwn coi^att 

£&<, 7*;i'7TXtttt*j|»-e**CtT**. #j 

*tf. a*. co£3&iwmftft*i/&fr>. asbic 

B*©»a*U X l 0" cm-'KT, JfSKIiix 1 
0" cm-«&T©7^77XJ''j3><0«3Srt:tt6 0 
CCKiWflflEtBSJ&StlS^ 5 8 0*C«-FTtt£< 
mnhttl*. fcfc'U 3 0 0 < C&Lk<7>S?fflfU?tt7 : E:.»' 
7 7 X v U 3 > * <Dy > ? U > ^ # > K «■ **rr -6 ©IC 

»7n-jn4*«*HaT* c&btt* c t *<a*n 

[0 0 14] *»BTB. ±E©tt^i»»KJ;saiWt 
©#®£±>J>UT. 7 : e;P77X->'j3>K4«B6U 

Xi§?SOffl3a(H]gS<oea^ l J3>TFTtCffl(r» 1 te©7 

t^7 7x«a©ss«-SYi>'j^xffl« (aaBK) © 
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[0 0 15] 

;i/7 7^'>'J3>TFT^^f^-rS0IJ$:^-r. Bill* 

>!/7 0S9) ioi(;x/t'^y>i/tti:ioTll$ 
2 0 0 0 A<BB{fcaS<0"F«MK 1 1 £7fc/$Lfc. * 5 

T^X^CVDSlC^oT, f$ 5 0 0-1 5 0 0 
A, 5 ooAwM ( I £!) (07t;i/77^y 

Ua>Bl 2**BLfc. BUILT. */t*5"J>yt6 
KioT, JP2 5-2 0 0 A, 0>J*Ji 2 0 A<OSft^7 
frWR Mt¥5tN iSi, , 0. 4^x^2. 5, W 

x = 2. 0) 1 3 6Blc»TJ:9ea«tSeML 

ft. mi (a) ) 

[0 0 16] *LT- cn^7K^a7c5?H^T (»*L 
<tt* **O»flE3»«0. 1-1 Slffi) • 5 0 0tT4l* 
IB7=-*LTtt*ft**fc. SftXyjr* 

ffi i 3 ^T^^7^;P7 r x •> u n >Ktttefi<kLTlS 
I^U3>«12ai4oft, 3Sft=y5r;«0 
#^Lfe^ofcm^cCOv'jD>m^7 ; E;U77Xtt^^ 
(1 2 b) T*t>fc. (HI (B) ) 
[0 0 17] ®*>tltz~>i)?>m&y*hi)V#y7 4 

(iSftS/U3>*«) &£tfl4b (7**77*3/11 

ot|i$ 1 0 0 OA^ffiiblSil 5*y-f h*6i»®S£ 
LTfcBLfc. X/1y*'J>yfcMU *-y>yb£LT 
Bft&*£jBtr>. XA7^U>^HSiS«2 0 0 

-4 0 one, 0ix.tf3 s or. x/i**'j>y»H«tt 

&8t<h7;H*>T* 7*:*>/B*=0-0, 5, fla. 
tfO. l£TF£Lfc. SI£$I/>T* «JECVDttfC*to 
T, Jp£ 6000 — 8000 A, mX.M 6 0 0 0 k(D is 
U3>|i (0. l-2XO«e«tt £*£&L*:o ft 

fit, y'j3>R§;^-r 
>^LT, y< h€Sl 6 a, 16 b, 16c*»«L 
fc. (Bl (O ) 
[0 0 18] *C, y^XvK-fc^felC^oT, > 
ij3>fig«»-y>f h«ffi*7X*iLT*l«tt (««J: 
tf*?5?l) SftALfc. H-tf>^X<hLT. 7*X 
7*> (PH, ) *5cfctfv#5> (B, H, ) *ffl^. 
fll#£>J££te, ftia«£E$ 6 0-9 0 kV, «A.«8 0 
kV.^SCifeU 4 0- 8 0 kV, 0J*tf6 5kV 
£Lfc. H-Xittix 1 0 ,l -8X l 0 %l cm" 1 , W 
Atf, »$2xiO ls cm-\ *^5&£5X l 0"£L 
fc. dCEJgjU. PSOTO«««17a. NfflflD^ttttl 
«Wl7b*«ttfl7c^MSnft. &*5, coBl: 
«, Jd©H— K>^at, -7W1X10"-1 
x 1 0" cm"\ tfJAtfS x l 0 1 4 cm" 1 H-tf>^L 
fc. (01 (D) ) 
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[0 0 19] *<D&, **«7cgB»«K 5 0 01CT4 
. WHB7n-*-r*CiCJ:oT. 7tt4bftlSttflsS« 

;if3*qtl»LT^e©T, £®7=-;wi*otb»iwi: 

RKF-K^StlT^aT, d<DSS(07--;i/T 
fe+*HCBIlflsLfc. C5LT*&fe®«U 7 a-1 7 
ctfSttfcLfc. fci3, 7^7rXyU3>TFTO 
10 Ktt«ttlCtt-y^;U^?¥ffiLft^<OT»a<fcLft*o 
fc. BUT, 1^6 0 00 AoBftABK 1 8 £!fW*fe 
BfttlT^7X7CVDftf:j:ot»«l/, utlCD 
>**h*-**»*LT. Mttffi* 
5'>i:7^a^^AO*lK(w<i:oTigav l Jn>TF 
T(Dig»Eil9a, 19b, 19c, 7**7/^ 
$/'j3>TFT©*tt*EBl 9d, 19e*»j5fiL 
fc. lgJE0)*Ifc??fflgT3 5 OC, 3 0#tf> 

7n-*ft*Cttofc. a±OiaiCJ:t>T*W#BII 
^fiScLfco (01 (E) ) 

2Jfc-f*>K*»«f (SIMS) ttHioTSI^Lfct 
aa->U3>TFTTI4. 1X10"-5X10 

3>Tfi->y>r;l/ttaj^E^ (1X1 Ccm") 

[0 0 2 0] tttM2] **BMtt. ea^U3> 
TFT£HiDI*5*|7tHaBfc, 7^77^^ 
U3>TFT*IB*@B»:ffl^fct)«)T»*. B2K* 
^JfiCT^f^KXg0»flf0^^'r, (n-->^7 
30 0 5 9) 2 0±K:X/^y^U>yC<fc-3TI»S5 0 0- 
2 0 0 OA, fclAttl 0 0 0 A©*>*;i4t»*»f£' 
L, ^n$/^-Z>^lT7 : E^7 7X i/fj 3 >T F 

T©y>r hmffiE&2 ift»i«Lfc. 9>9fw§tm*> 

HBICtt. [&ffiffi{l:l;:<i;r>TJ££ 1000-3000 
A, M*tfl5OOA0Mftm2 2*Bl*ft:. 
[0 0 2 1] ^LT, X/t**U>ytfcfcJ;^T. JP3 
2 0 00A®RftS*R2 3«Mlft, 2!ORftS» 
Bt2 3te, 7€JP77X->«j3>TFT©y^ NttftR 
tLT«BT*tH»C Bft->U3>TFTC[>TJlMft 

40 mtLTb®m-rz. wa, ^xvcvdskj: 

ot, JP£ 2 0 0-1 5 0 0 A. fclAtf 5 0 0A<7>7* 
;U7 7X->U3>R2 4*J*KLfc. ^LT, 7^;i/7 
7XvU3>B24S:7* hl/yX h 2 5T^X£L 

T, ^^->aAteiCctoT^Wic-^y;M^>^a 

AL, -yjrMlxiO M ^2xiO ,, cm- , 1 MA 
tf. 5xi0 1, cm- , msn5J;7^{|«2 6^ 
SI/:. 

[0 0 2 2] £0^2 60Q!<*te2 0 0-5 0 0 At 
L. IlDBx*j^-tt*<ifcftto*T«jiftt>0«rBlR 
50 L^c. Bfttt->'J3>TFT»C*^TBttB«t 
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SBafc*tt5i:d:#T*&^o&, (B2 (A) ) 
[0 0.2 3] -eLT, 0. 1 - 1 «ffifl>*B»B«T. 
5 5 Ot:T8l*M7--;UUT»JHk**fc. z.<d»& 

/u, *offl«^i*snt««^*a)flJB (S2 (B) 

43^T2 4aT^T) fclSffiffcLfc. 5 5 013, 8ftM 
©7=-^T»i«^^« 1 0 J<m0>ttftftfl<aftl> 10 

*^77**tt©*ST*ofc. (02 (B) ) 

[0 0 2 4] :Oi/U3>K*^-->yi 
T, &ttx'Jn>m^2 7 a (*SiS^U:n>®$) £<fc 

SIC, rh7 ■ xh*v • >5> (S i (OC, H» ) 

* . teos) tmm^mntLx, ^xtcvds 

Kiot«*'>ij3>TFTOy-f MftlWiLT, JP 
$ 1 0 0 0 AofltfbSX 2 8 ^JB^Lfco HWfcli, ± 
B#*K:lna.T\ h'J^PDX5 1 l/> (C, HC1, )• 20 

rtBtKTJr^t WC-fC**t4 0 OSCCM 
«tU SlfiMSSOOr, M5Pa, RF/t7-15 
0W-e^7X^&554*^ C:cOttlBS:l 0»«ofc. 

3 0 0 SCCM, TEOS£ 
1 5 S C CM, MJ*nnx^U>S2SCCM*»A 
UT, Bft&fcBortK&fcc&ofc. SfiSg. RF 
/t«7-, ±EEtt. *neH3 0 0t\ 7 5W, 5PaT 
b-oft, l*K^7»» JirWHClOOTorrO* 
*«»AU 3 5 0rT3 5»0**7^-*t»J:ft 

ofc. 30 

[0025] sisbut, x/ty^u>yitic«kor, 

JP£ 6000 — 8000 A. 0«A.tf6 0 0 0 A07JUS 
X94JR <2*a>5/Un>&£tJ) 7^5. 

fit, 7J^^Al^;^-z>^LT, TFTCO 
* r -fh«B2 9a, 2 9b£JBlSLfc. SSC, Cl<37 

tt2 0 0 0An-?fc. Sfc, 'BH**S©B#K:J;o 
T, 7^;U7rX->Ua >TFTOvUn>±cy-f h 
Sffi2 1 C6aB^tt»C7* hl/^h©7X^3 0€r 
.»J«Ufc. (02 (C) ) 
[0 0 2 6] ^5X^K-fcf>^S;fc:«fcoT, x 

U3>B«l:T«« («) $:SAL/:, H-K^tf* 
£LT, 7^X7^> (PH, ). ftffl^. *JlIj£^JE£6 
0-9 0 kV. MAtf80 k ViiLfc. H-Xlttix 
10"-8xiO"cnT ! . 2xiO ls cm- t 50 
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3 1 cfc^fiScUfc. SSfc, ^§EtttBOtt»->U3> 
TFT <N***JWBTFT) aitf7t*7 7X->'J 
3>TFT <VHJ*A«B«) $7^hl/yXhT7X 

n >T FT (PftWFT) (Dyij3>fi«CTJE 
tt (*9St> £*£AL*:. K-t!>mtlT, v# 

(Bi H t ) fc/BV^ »oa«E*5 0-8 0 kV* 
#JAtf6 5 kVil/to H-xBttl x i o' s -8x l 
0' s cm\ flfctf, *fcftA4*ifcBJ;0*<r>5Xl 
0' 1 cm* 1 tLL £®£3£LTPB0TN4Mm3 
1 b«»jSLfc. 

[0 0 2 7] !f-7X-;ivft^«fcoT^« 
«Offitt<b*4UCft:r3fc. I/— Sf-il/TttKr FX* 
vT-U-tf- (ifcg2 4 8 nm* WV7M2 0 n s e 
c) ejettfcftf. *OftOI/-1f-, «Atf, XeFX 
tf- (iSg3 5 3 nm) . XeClX*^ 
T-U-lf- (iSS3 0 8 nm) , ArFl^>7-l/ 
-if- ($gl9 3nm) S*JI!^Tfc£^. Sf- 
tf>x*;U*-gg£te % 2 0 0-4 0 OmJ/cm 1 * m 
*J£2 5 0m J/cm J fcU 1 jWJ?£t># 2 - I 0 v 
ay K «i«2^3y hBJtbfc. U— if-JSWHr 
IC, £«*2 0 0-4 5 0T:fiJ»CtoftUTt>«k<f>. 2 

fit fl]j»bfc«£(;:ttS»fc I/— !f-x*;MMB£4f 

43, 7^7 7 X s/U 3 >T F TOjStt««H 

»cTx?3o*t#ffi-r*fc»«iifl:ua:*ofc. co*s 

JR. «rav»J3>TFT<D^tt*«J«3 la, 3 1 b*5 
«ttf7t^77A^U3>TFTO^«i«fi«3 1 C# 

fiHS-ftStlfc. (B2 (D) ) 

[0028] «^t. mrmmwitLTmz 2 ooo A 

®Kft:3*K3 2 £TEOS £Ktt£T£:/?XVCV 
T, B* 5 0 0- 1 0 0 0 A> M^.tf8 0 0A^>y 

o&mmtm (ito) ^mmvk. ^lt, cn^x 

y?>ybTBB«a3 3ft»*Lfc. SPfljfft 

H*tf. Sfb^>t7;P5xOAO*BBfc±oT» 
SxU3>TFT (BiaH^-f/X-BB) OV-x. H 
U-f >t|® -Ei®3 4 a, 3 4 b, 3 4 0*^7^ 
7 7 Xy«j3>TFT (8*085) ©m«-Se^34 
d, 3 4e««Lfc, tt±©XBCi:t>TiHI#BB 
tf^ftLfc. (B2 (E) ) 

[0 0 2 9] »B4n&*»*HBIC*V%T, KSSvU 
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